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Synergistic pharmaceutical composition for the treatment of 
gastritis, gastroduodenitis and gastric and duodenal ulcers 



(57) Abstract 

Synergistic pharmaceutical composition for the treatment of gastritis, gastroduodenitis, 
and gastric and duodenal ulcers according to the invention comprising in addition to a 
carbonic anhydrase inhibitor, a Z>eta-adrenergic blocker selected from among propranolol, 
atenolol, pindolol, timolol, oxprenolol, acebutolol or metoprolol having a weight ratio of 
carbonic anhydrase inhibitor to beta-blocker of 1 .37 to 23 1 . 




The present invention relates to a synergistic pharmaceutical composition for the 
treatment of gastritis, gastroduodenitis, and gastric and duodenal ulcers used to reduce 
gastric acid secretion. 

Pharmaceutical compositions used for the treatment of gastric and duodenal ulcers 
comprising a mixture of acetazolamide and sodium or potassium citrate, sodium and/or 
potassium bicarbonate, magnesium oxide, aluminum hydroxide, or a mixture of 
ethoxzolamide and magnesium salts of amino acids selected from among magnesium 
aspartate, glycinate or glutamate, sodium citrate and potassium bicarbonate, or a mixture 
of ethoxzolamide and potassium bicarbonate, sodium citrate, magnesium oxide and 
aluminum hydroxide, are known. 

The disadvantage of these compositions is that the therapeutic effect is seen only 
after a 3-5 days latent period, and that side effects such as somnolence, fatigue or 
paresthesia of the extremities may appear. 

The object of the present invention is to obtain a synergistic pharmaceutical 
composition for the treatment of gastritis, gastroduodenitis, and gastric and duodenal 
ulcers, through vasomotor impulse regulation of gastric secretions. 

The means for attaining the object of the invention consists in the selection of 
ingredients and the mixture ratio thereof. 

Pharmaceutical composition according to the invention comprising a carbonic 
anhydrase inhibitor and a beta-adrenergic blocker selected from among propranolol, 
atenolol, pindolol, timolol, oxprenolol, acebutolol or metoprolol having a weight ratio of 
carbonic anhydrase inhibitor to beta-blocker of 1.37 to 231. 

The following are 28 examples of embodiments of the invention. 

Example 1 

To obtain the pharmaceutical product, mix the following ingredients (amounts are 
expressed in mmol): 0.9 acetazolamide, 0.3 sodium bicarbonate, 0.7 potassium 
bicarbonate, 2.25 magnesium oxide, 0.5 aluminum hydroxide, 0.3 sodium citrate, 0.15 
propranolol. The molar ratio of sulfonamide inhibitor to beta-adrenergic blocker is 6. 
Example 2 

To obtain the pharmaceutical product, mix the following ingredients (amounts are 
expressed in mmol): 1.62 acetazolamide, 0.54 sodium bicarbonate, 1.26 potassium 
bicarbonate, 4.05 magnesium oxide, 0.9 aluminum hydroxide, 0.54 sodium citrate, 0.02 
propranolol. The molar ratio of sulfonamide inhibitor to beta-adrenergic blocker is 81. 
Example 3 

To obtain the pharmaceutical product, mix the following ingredients (amounts are 
expressed in mmol): 0.37 ethoxzolamide, 1.15 potassium bicarbonate, 2.5 magnesium 
oxide, 0.625 aluminum hydroxide, 0.5 sodium citrate, 0.17 propranolol. The molar ratio 
of sulfonamide inhibitor to beta-adrenergic blocker is 2.18. 
Example 4 

To obtain the pharmaceutical product, mix the following ingredients (amounts are 
expressed in mmol): 0.666 ethoxzolamide, 2.07 potassium bicarbonate, 4.5 magnesium 
oxide, 1.125 aluminum hydroxide, 0.9 sodium citrate, 0.023 propranolol. The molar ratio 
of sulfonamide inhibitor to beta-adrenergic blocker is 29. 
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Example 5 

To obtain the pharmaceutical product, mix the following ingredients (amounts are 
expressed in mmol): 0.9 acetazolamide, 0.3 sodium bicarbonate, 0.7 potassium 
bicarbonate, 2.25 magnesium oxide, 0.5 aluminum hydroxide, 0.3 sodium citrate, 0.1 1 
atenolol. The molar ratio of sulfonamide inhibitor to 6eta-adrenergic blocker is 8.2. 
Example 6 

To obtain the pharmaceutical product, mix the following ingredients (amounts are 
expressed in mmol): 1.62 acetazolamide, 0.54 sodium bicarbonate, 1.26 potassium 
bicarbonate, 4.05 magnesium oxide, 0.9 aluminum hydroxide, 0.54 sodium citrate, 0.023 
atenolol. The molar ratio of sulfonamide inhibitor to beta-adrenergic blocker is 70.4. 
Example 7 

To obtain the pharmaceutical product, mix the following ingredients (amounts are 
expressed in mmol): 0.37 ethoxzolamide, 1.15 potassium bicarbonate, 2.5 magnesium 
oxide, 0.625 aluminum hydroxide, 0.5 sodium citrate, 0.125 atenolol. The molar ratio of 
sulfonamide inhibitor to 6eta-adrenergic blocker is 2.9. 
Example 9 fsic] [8] 

To obtain the pharmaceutical product, mix the following ingredients (amounts are 
expressed in mmol): 0.666 ethoxzolamide, 2.07 potassium bicarbonate, 4.5 magnesium 
oxide, 1.125 aluminum hydroxide, 0.9 sodium citrate, 0.017 atenolol. The molar ratio of 
sulfonamide inhibitor to Z?eta-adrenergic blocker is 39.2. 
Example 9 

To obtain the pharmaceutical product, mix the following ingredients (amounts are 
expressed in mmol): 0.9 acetazolamide, 0.3 sodium bicarbonate, 0.7 potassium 
bicarbonate, 2.25 magnesium oxide, 0.5 aluminum hydroxide, 0.3 sodium citrate, 0.03 
pindolol. The molar ratio of sulfonamide inhibitor to 6eta-adrenergic blocker is 30. 
Example 10 

To obtain the pharmaceutical product, mix the following ingredients (amounts are 
expressed in mmol): 1.26 acetazolamide, 0.54 sodium bicarbonate, 1.26 potassium 
bicarbonate, 4.05 magnesium oxide, 0.9 aluminum hydroxide, 0.54 sodium citrate, 0,01 
pindolol. The molar ratio of sulfonamide inhibitor to 6eta-adrenergic blocker is 162. 
Example 11 

To obtain the pharmaceutical product, mix the following ingredients (amounts are 
expressed in mmol): 0.37 ethoxzolamide, 1.15 potassium bicarbonate, 2.5 magnesium 
oxide, 0.625 aluminum hydroxide, 0.5 sodium citrate, 0.028 pindolol. The molar ratio of 
sulfonamide inhibitor to beta-adrenergic blocker is 13.2. 
Example 12 

To obtain the pharmaceutical product, mix the following ingredients (amounts are 
expressed in mmol): 0.666 ethoxzolamide, 2.07 potassium bicarbonate, 4.5 magnesium 
oxide, 1.125 aluminum hydroxide, 0.9 sodium citrate, 0.007 pindolol. The molar ratio of 
sulfonamide inhibitor to Z>eta-adrenergic blocker is 95.1. 
Example 13 

To obtain the pharmaceutical product, mix the following ingredients (amounts are 
expressed in mmol): 0.9 acetazolamide, 0.3 sodium bicarbonate, 0.7 potassium 
bicarbonate, 2.25 magnesium oxide, 0.5 aluminum hydroxide, 0.3 sodium citrate, 0.023 
timolol. The molar ratio of sulfonamide inhibitor to teta-adrenergic blocker is 39.1, 



Example 14 

To obtain the pharmaceutical product, mix the following ingredients (amounts are 
expressed in mmol): 1.62 acetazolamide, 0.54 sodium bicarbonate, 1.26 potassium 
bicarbonate, 4.05 magnesium oxide, 0.9 aluminum hydroxide, 0.54 sodium citrate, 0.007 
timolol. The molar ratio of sulfonamide inhibitor to beta-adrenergic blocker is 231. 
Example 15 

To obtain the pharmaceutical product, mix the following ingredients (amounts are 
expressed in mmol): 0.37 ethoxzolamide, 1.15 potassium bicarbonate, 2.5 magnesium 
oxide, 0.625 aluminum hydroxide, 0.5 sodium citrate, 0.017 timolol. The molar ratio of 
sulfonamide inhibitor to beta-adrenergic blocker is 21.8. 
Example 16 

To obtain the pharmaceutical product, mix the following ingredients (amounts are 
expressed in mmol): 0.666 ethoxzolamide, 2.07 potassium bicarbonate, 4.5 magnesium 
oxide, 1.125 aluminum hydroxide, 0.9 sodium citrate, 0.003 timolol. The molar ratio of 
sulfonamide inhibitor to beta-adrenergic blocker is 222. 
Example 17 

To obtain the pharmaceutical product, mix the following ingredients (amounts are 
expressed in mmol): 0.9 acetazolamide, 0.3 sodium bicarbonate, 0.7 potassium 
bicarbonate, 2.25 magnesium oxide, 0.5 aluminum hydroxide, 0,3 sodium citrate, 0.057 
oxprenolol. The molar ratio of sulfonamide inhibitor to beta-adrenergic blocker is 15.8. 
Example 18 

To obtain the pharmaceutical product, mix the following ingredients (amounts are 
expressed in mmol): 1.26 acetazolamide, 0.54 sodium bicarbonate, 1.26 potassium 
bicarbonate, 4.01 magnesium oxide, 0.9 aluminum hydroxide, 0.54 sodium citrate, 0.015 
oxprenolol. The molar ratio of sulfonamide inhibitor to beta-adrenergic blocker is 108. 
Example 19 

To obtain the pharmaceutical product, mix the following ingredients (amounts are 
expressed in mmol): 0.37 ethoxzolamide, 1.15 potassium bicarbonate, 2.5 magnesium 
oxide, 0.625 aluminum hydroxide, 0.5 sodium citrate, 0.063 oxprenolol. The molar ratio 
of sulfonamide inhibitor to beta-adrenergic blocker is 5.8. 
Example 20 

To obtain the pharmaceutical product, mix the following ingredients (amounts are 
expressed in mmol): 0.666 ethoxzolamide, 2.07 potassium bicarbonate, 4.5 magnesium 
oxide, 1.125 aluminum hydroxide, 0.9 sodium citrate, 0.017 oxprenolol. The molar ratio 
of sulfonamide inhibitor to beta-adrenergic blocker is 39.2. 
Example 21 

To obtain the pharmaceutical product, mix the following ingredients (amounts are 
expressed in mmol): 0.9 acetazolamide, 0.3 sodium bicarbonate, 0.7 potassium 
bicarbonate, 2.25 magnesium oxide, 0.5 aluminum hydroxide, 0.3 sodium citrate, 0.32 
acebutolol. The molar ratio of sulfonamide inhibitor to beta-adrenergic blocker is 2.8. 
Example 22 

To obtain the pharmaceutical product, mix the following ingredients (amounts are 
expressed in mmol): 1.62 acetazolamide, 0.54 sodium bicarbonate, 1.26 potassium 
bicarbonate, 4.05 magnesium oxide, 0.9 aluminum hydroxide, 0.54 sodium citrate, 0.18 
acebutolol. The molar ratio of sulfonamide inhibitor to beta-adrenergic blocker is 9. 
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Example 23 

To obtain the pharmaceutical product, mix the following ingredients (amounts are 
expressed in mmol): 0.37 ethoxzolamide, 1.15 potassium bicarbonate, 2.5 magnesium 
oxide, 0.625 aluminum hydroxide, 0.5 sodium citrate, 0.27 acebutolol. The molar ratio of 
sulfonamide inhibitor to beta-adrenergic blocker is 1 .37. 
Example 24 

To obtain the pharmaceutical product, mix the following ingredients (amounts are 
expressed in mmol): 0.666 ethoxzolamide, 2.07 potassium bicarbonate, 4.5 magnesium 
oxide, 1.125 aluminum hydroxide, 0.9 sodium citrate, 0.18 acebutolol. The molar ratio of 
sulfonamide inhibitor to beta-adrenergic blocker is 3.7. 
Example 25 

To obtain the pharmaceutical product, mix the following ingredients (amounts are 
expressed in mmol): 0.9 acetazolamide, 0.3 sodium bicarbonate, 0.7 potassium 
bicarbonate, 2.25 magnesium oxide, 0.5 aluminum hydroxide, 0.3 sodium citrate, 0.12 
metoprolol. The molar ratio of sulfonamide inhibitor to beta-adrenergic blocker is 7.5. 
Example 26 

To obtain the pharmaceutical product, mix the following ingredients (amounts are 
expressed in mmol): 1.62 acetazolamide, 0.54 sodium bicarbonate, 1.26 potassium 
bicarbonate, 4.05 magnesium oxide, 0.9 aluminum hydroxide, 0.54 sodium citrate, 0.34 
metoprolol. The molar ratio of sulfonamide inhibitor to beta-adrenergic blocker is 47.6 
Example 27 

To obtain the pharmaceutical product, mix the following ingredients (amounts are 
expressed in mmol): 0.37 ethoxzolamide, 1.15 potassium bicarbonate, 2.5 magnesium 
oxide, 0.625 aluminum hydroxide, 0.5 sodium citrate, 0.13 metoprolol. The molar ratio of 
sulfonamide inhibitor to beta-adrenergic blocker is 2.8. 
Example 28 

To obtain the pharmaceutical product, mix the following ingredients (amounts are 
expressed in mmol): 0.666 ethoxzolamide, 2.07 potassium bicarbonate, 4.5 magnesium 
oxide, 1.125 aluminum hydroxide, 0.9 sodium citrate, 0.03 metoprolol. The molar ratio of 
sulfonamide inhibitor to beta-adrenergic blocker is 22.2. 

Carbonic anhydrase represents an essential phase in determining the rate of the 
gastric acid secretion process. Inhibiting gastric secretion through various inhibitors leads 
to reduced hydrochloric acid production, thus creating the necessary conditions for the 
healing of the gastroduodenal mucosa damaged by hydrochloric acid and peptin. 

The gastric acid secretion process occurs in the gastric glands in the fundic area of 
the gastric mucosa and is controlled by a combination of neural, hormonal and food 
stimuli. 

Hydrochloric acid is produced in the parietal cells the main stimuli being gastrin, 
acetylcholine and histamine. For these secretagogues, specific receptors at the level of 
parietal cells have been posited and identified. 

It is assumed that adrenergic stimulation (adrenaline, noreadrenaline, 
isoprenaline, etc.) occurs at the level of specific receptors grafted on parietal cells, 
however, the existence and identification of such receptors has not been experimentally 
demonstrated. 
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Currently, anatomically and pharmacologically defined adrenergic receptors are 
divided into alfa and 6eta-receptors; when the response to a series of agonists consists of 
the succession adrenaline - noreadrenaline - isoproterenol (isoprenaline) - 
alfa receptors, and (isoproterenol) - noreadrenaline - adrenaline - ^era-receptors, 
respectively. 

In vitro studies of the effect of adrenergic agonists on the activity of purified, 
human red blood cell and gastric mucosa carbonic anhydrase have shown, first, a strong 
activating effect of isoprenaline on enzyme activity, and second, a 6eta-adrenergic 
receptor behavior (table 1). 



The effect of adrenergic agonists on the activity of purified, red blood cell [RBC], and 
human gastric mucosa (GM) carbonic anhydrase [CA] 



Concentration 
(M) 


Isoprenaline 


Orciprenaline 


Adrenaline 


Noradrenaline 


Pure CA 


RBC 


MG 


Pure CA 


Pure CA 


PureCA 


0 


2040 


2572 


1.96 


2088 


2060 


2094 


10' K 


2040 


2680 


1.96 


2047 


2040 


2136 


W 


2125 


2662 


1.95 


2033 


2081 


2122 


10' b 


2168 


2736 


1.96 


2047 


2109 


2122 


10* 


2416 


2699 


1.96 


2518 


2225 


2122 


lO" 4 


3076 


3051 


2.46 


3295 


2181 


2136 


2- 10" 4 






2.81 




2255 




2- 10^ 










2428 




4 • 10" 4 










2562 




5- 10" 4 






3.33 




2528 




1 • 10 J 4083 




4558 


4.12 






2164 


2 • 10" J 5425 




7358 


5.73 









The study of the effect of some 6eta-adrenergic blockers such as propranolol, 
timolol, oxprenolol, pindolol, atenolol, metoprolol or practolol indicated a strong 
inhibiting action on the activity of purified, human red blood cell and gastric mucosa 
carbonic anhydrase (table 2). 
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In vivo administration of some fceta-adrenergic blockers to patients with 
gastroduodenal disorders leads to slightly decreased gastric acid secretion parameters and 
carbonic anhydrase activity (table 3). 

Table 3 

The effect of some beta-adrenergic blockers on the production of hydrochloric acid and 
on the activity of [human] gastric mucosa (GM) and red blood cell [RBC] carbonic 
anhydrase (CA) in patients with duodenal ulcers after three days of treatment 



#eta-blocker 


Nos. of cases 


Dose 
mg/day 


H+ Flow 
mEq/h 


CA 


GM 


RBC 


Control group 


29 




9.87 ±2.71 


1.87=1=0.13 


2876 ± 139 


Propranolol 


20 


3 x 20 


7.27 ± 1.82 


1.62 ±0.35 


2514±275 


Pindolol 


20 


3 x 10 


7.98=t 1.17 


1.70 ±0.31 


2590 ±113 


Practolol 


20 


3x200 


6.89 ± 1.65 


1.58 ±0.39 


2476 ± 326 


Oxprenolol 


20 


3 x 20 


7.14 ±0.98 


1.67 ±0.19 


2623 ±170 


Metoprolol 


20 


3 x 10 


6.97 ±1.82 


1,76 ±0.27 


2768 ± 123 


Atenolol 


20 


3 x 10 


7.45 ± 1.63 


1.79 ±0.33 


2796 ±273 


Timolol 


20 


3 x20 


7.16 ±2.08 


1.71 ±0.29 


2783 ±315 



In vitro study of the interaction between adrenergic agonists and acetazolamide, a 
carbonic anhydrase specific inhibitor, which operates at the active-site level through zinc 
ion chelation, proves the existence of a noncompetitive antagonism and indicates the fact 
that adrenergic agonists do not operate at the level of the zinc atom. 



Table 4 

The interaction between adrenergic agonists and acetazolamide on the activity of 

purified carbonic anhydrase 









Isoprenaline + 


Isoprenaline + 


Isoprenaline + 


Concentration 


Acetazolamide 


Isoprenaline 


Acetazolamide 


Acetazolamide 


Acetazolamide 


(M) 






10' 8 M 


10" 7 M 


lO^M 


0 


2061 


2047 


2020 


2000 


2040 


10* 


2047 


2131 


1754 


631 


536 


10" s 


1742 


2189 


1851 


660 


552 


10" 7 


608 


2189 


1851 


666 


552 


10" 6 


563 


2264 


1839 


702 


602 


10" 5 


557 


2372 


1876 


804 


643 


10-* 


514 


2814 


2047 


893 


696 


10" 3 


493 


3940 


2776 


1656 


994 



In vitro study of the interaction between adrenergic agonists and histamine, a 
strong carbonic anhydrase activator, indicates the existence of a noncompetitive 
synergism (table 5). 
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Table 5 

The interaction between adrenergic agonists and histamine on the activity of pure [sic] 

carbonic anhydrase 



Concentration 
(M) 


Histamine 


Isoprenaline 


Histamine + 
Isoprenaline 
10" 6 M 


Histamine + 
Isoprenaline 
10" 5 M 


Histamine + 
Isoprenaline 
10 _1 M 




1993 


1993 


2020 


2006 


2020 


10"* 


2191 




2104 


2361 


3237 


io-' 












10" 6 


2377 


2147 


2377 


2361 


3372 


i<r* 


2510 


2377 


2546 


2528 


3575 


lO" 4 


2690 


2904 


2785 


2617 


3655 


1(T J 


2824 




2925 


3184 


3794 


w l 


3910 




3822 


4156 


4494 



In vitro study of the activity of carbonic anhydrase indicates that beta-adrenergic 
blockers interacting with acetazolamide promote noncompetitive synergism (table 6), 
with histamine noncompetitive antagonism (table 7), and with isoprenaline competitive 
antagonism (Table 8). 



Table 6 

The interaction between beta-adrenergic blockers and acetazolamide on the activity of 

purified carbonic anhydrase 









Propranolol + 


Propranolol + 


Propranolol + 


Concentration 


Propranolol 


Acetazolamide 


Acetazolamide 


Acetazolamide 


Acetazolamide 


(M) 






10" 8 M 


10" 7 M 


10' 6 M 


0 


2068 


2081 








10"* M 




1833 








10" ' M 




875 








10" b M 




445 








lO^M 


1657 




1517 


755 


214 


2- lO^M 


1417 




1164 


425 


0 


3 ■ lO^M 


1139 




938 


300 


0 


3 38 - 10^M 


953 




807 


243 


0 
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Table 7 

The interaction between beta-adrenergic blockers and histamine on the activity of 

purified carbonic anhydrase 



Concentration 
(M) 


A tf*nr*lnl 


Prfvnm n ol nl 

1 1 U|J1 tXl l\J l\J l 


Histamine 


Histamine + 
Propranolol 
2 ■ 10" 4 


Histamine 


Histamine + 
Propranolol 
10" 3 


0 


2074 


1967 


1980 


1993 


2102 


2074 


10" 8 


2173 




2288 


1759 


2246 


1710 


10" 


2088 




2303 


1724 


2417 


1906 


10 _t> 


2102 


2511 


2511 


1747 


2656 


2022 


10" 


2088 




2720 


2033 


2843 


2140 


10" 


1954 




2872 


2101 


2962 


2104 


2-10" 4 




1440 










10" J 


1733 




3010 


2334 


3110 


2246 


io- 2 






3972 


3389 


4153 


3557 



Table 8 

The interaction between beta-adrenergic blockers and isoprenaline on the activity of 

pure [sic] carbonic anhydrase 



Concentration 
(M) 


Atenolol 


Isoprenaline 


Orciprenaline 


Atenolol + 
+Isoprenaline 


Atenolol + 
+ Orciprenaline 


0 


2000 


2040 


2054 


2040 


2040 


10" 8 


2139 


2125 


2068 


2153 


2168 


io- 7 


2082 


2110 


2197 


2197 


2139 


10" 6 


1946 


2227 


2242 


2082 


2168 


10" 5 


1920 


2400 


2351 


2082 


2242 


io- 4 


1882 


2846 


2809 


2432 


2569 


1.6 -10" 4 






2929 




2096 


10" 3 


1633 


4000 




3076 




4- 10" 3 


669 
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Table 8 (continuation) 



Concentration 
(M) 




ibuprcndiinc 


Isoprenaline + 
+Atenolol 5 ■ 10^M 


Isoprenaline + 
+ Atenolol 8- lO^M 


0 


3492 


3416 


3469 


3492 


10~* 


3378 


3708 


2716 


2475 


10' 7 


3492 


3733 


2826 


2593 


10 6 


3539 


3683 


2845 


2593 


10" 5 


3635 


3912 


2921 


2864 


lO" 4 


3635 


4073 


3446 


3039 


5 - 10" 4 


2735 








8- 10" 4 


2426 








10" 3 


2064 


5868 


4938 


4575 


2.36 ■ 10" 3 




6619 


6044 


5911 



These results indicate the fact that carbonic anhydrase acts as an adrenergic beta 
receptor and could be the binding site of adrenergic agonists based on their secretory 
effect on gastric acid secretion. 

In vivo combined administration of carbonic anhydrase inhibitors and beta- 
adrenergic blockers to patients with gastroduodenal disorders has therapeutic effects 
(reduced secretion parameters) and leads to healing using reduced inhibitor doses (table 
9). 
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Table 9 

The effect of beta-adrenergic blockers combined with acetazolamide or ethoxzolamide 
on acid gastric secretion parameters in patients with duodenal ulcers after three days of 

treatment 











CA 


Name 


iNOS. 01 


Dose 


Flow 


Concentration 


Volume 


cases 


mg^aay 


mEq/h 


mEq/1 


ml/h 


^oniroi group 


zu 




y.o/ ± z. /i 


76 ±22 


129 ±27 


Acetazolamide 


20 


3 x 600 


4.39± 1.12 


45 ± 12 


97 ±37 


Ethoxzolamide 


zU 


-") w i AA 


3.87 ±{J!£8 


37 ± 17 


105 ±28 


Propranolol 


20 


3 x 200 


7.27 ± 1.82 


61 ± 21 


119±31 


Practolol 


20 


3 x 200 


6.89 ±2.65 


57 ±28 


120 ±22 


Pindolol 


20 


3 x 10 


7.98 ±2.17 


69 ±22 


115 ± 17 


rVLeidzoidiTLiae 


zu 


J x CHJU 


1 Ofl i A /I 

i.oy ± o.4 


27 ±5 


70 ± 13 


Propranolol 




3 x 20 








Acetazolamide+ 


20 


3 x600 


0.87 ±0.12 


19±4 


46 ±15 


+ Practolol 












Acetazolamide 


20 


3 x600 


0.62 ±0.31 


21 ±5 


29 ± 17 


Pindolol 




3 x 10 








Ethoxzolamide 


20 


3 x 100 


1.12 ±0.27 


26 ±7 


43 ±11 


+ Propranolol 




3 x20 








Ethoxzolamide± 


20 


3 x 100 


0.47 ± 0.09 


17±6 


27 ± 14 


+ Practolol 




3 x200 








Ethoxzolamide 


20 


3 x 100 


0.71 ±0.17 


24±3 


29 ±7 


+ Pindolol 




3 x 10 









The composition according to the invention has the following advantages: 

-- it allows a 10 to 50% reduction of the effective sulfonamide inhibitor dose; 
- it is well tolerated by the body and it causes no side effects. 



Claims 



1 . Synergistic pharmaceutical composition for the treatment of gastritis, 
gastroduodenitis, and gastric and duodenal ulcers comprising a carbonic 
anhydrase inhibitor selected from among sodium acetazolamide, potassium 
bicarbonate, [TN: word appears to be missing] oxide, or ethoxzolamide combined 
with sodium bicarbonate, potassium bicarbonate, magnesium oxide, aluminum 
hydroxide and sodium citrate, characterized in that in order to obtain superior 
therapeutic effects and reduce the anhydrase inhibitor dose said composition 
comprises in addition to the carbonic anhydrase inhibitor also a 6eta-adrenergic 
blocker selected from among propranolol, atenolol, pindolol, timolol, oxprenolol, 
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acebutolol or metoprolol having a weight ratio of carbonic anhydrase inhibitor to 
beta-blocker of 1.37:231. 

2. Synergistic pharmaceutical composition according to claim, 1 characterized in 
that if the carbonic anhydrase inhibitor used is acetazolamide and the beta- 
adrenergic blocker used is propranolol, the weight ratio thereof is 6 to 8 1. 

3. Synergistic pharmaceutical composition according to claim, 1 characterized in 
that if the carbonic anhydrase inhibitor used is ethoxzolamide and the beta- 
adrenergic blocker used is propranolol, the weight ratio thereof is 2.10 to 29. 

4. Synergistic pharmaceutical composition according to claim, 1 characterized in 
that if the carbonic anhydrase inhibitor used is acetazolamide and the beta- 
adrenergic blocker used is atenolol [sic], the weight ratio thereof is 8.2 to 70.4. 

5. Synergistic pharmaceutical composition according to claim, 1 characterized in 
that if the carbonic anhydrase inhibitor used is ethoxzolamide and the beta- 
adrenergic blocker used is atenolol, the weight ratio thereof is 2.9 to 39.2. 

6. Synergistic pharmaceutical composition according to claim, 1 characterized in 
that if the carbonic anhydrase inhibitor used is acetazolamide and the beta- 
adrenergic blocker used is pindolol, the weight ratio thereof is 30 to 126. 

7. Synergistic pharmaceutical composition according to claim, 1 characterized in 
that if the carbonic anhydrase inhibitor used is ethoxzolamide and the beta- 
adrenergic blocker used is pindolol, the weight ratio thereof is 13.2 to 95. 1 . 

8. Synergistic pharmaceutical composition according to claim, 1 characterized in 
that if the carbonic anhydrase inhibitor used is acetazolamide and the beta- 
adrenergic blocker used is timolol, the weight ratio thereof is 39.1 to 231. 

9. Synergistic pharmaceutical composition according to claim, 1 characterized in 
that if the carbonic anhydrase inhibitor used is ethoxzolamide and the beta- 
adrenergic blocker used is timolol, the weight ratio thereof is 21.8 to 222. 

10. Synergistic pharmaceutical composition according to claim, 1 characterized in 
that if the carbonic anhydrase inhibitor used is acetazolamide and the beta- 
adrenergic blocker used is oxprenolol, the weight ratio thereof is 15.8 to 108. 

1 1 . Synergistic pharmaceutical composition according to claim, 1 characterized in 
that if the carbonic anhydrase inhibitor used is ethoxzolamide and the beta- 
adrenergic blocker used is oxprenolol, the weight ratio thereof is 5.8 to 39.2. 

12. Synergistic pharmaceutical composition according to claim, 1 characterized in 
that if the carbonic anhydrase inhibitor used is acetazolamide and the beta- 
adrenergic blocker used is acebutolol, the weight ratio thereof is 2.8 to 9. 

13. Synergistic pharmaceutical composition according to claim, 1 characterized in 
that if the carbonic anhydrase inhibitor used is acetazolamide and the beta- 
adrenergic blocker used is acebutolol, the weight ratio thereof is 1.37 to .7. 

14. Synergistic pharmaceutical composition according to claim, 1 characterized in 
that if the carbonic anhydrase inhibitor used is acetazolamide and the beta- 
adrenergic blocker used is metoprolol, the weight ratio thereof is 7.5 to 47.6. 

15. Synergistic pharmaceutical composition according to claim, 1 characterized in 
that if the carbonic anhydrase inhibitor used is acetazolamide and the beta- 
adrenergic blocker used is metoprolol, the weight ratio thereof is 2.8 to 22.2. 
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Compozitie raedicamentoasa sinergica pentru tratamentul 
gastritclor, gastroduodenitelor §i ulcerelor gastroduodenale 



Compozitia medicamentoasfi sinergetica pen- 
tru tratamentul gastritelor, gastroduodenitelor 
§1 ulcerelor gastroduodenale conform inventfei, 
confine pe llnga un inhibitor de anhidraza car- 
bonica m un 0 -blooant adrenergic ales dintre 



propranolol, atenolol, pindolol, timolol, oxpre- 
nolol, Aoebutoloi sau metoprolol intr-un raport 
In greutate tntre inhibitorul de anhidraza car- 
bonicfl $1 fi-blocant de 1.37...231. 
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1 

prezenta inventie se referS la o com- 
pozitie medicamentoasa sinergic& pen- 
tru tratamentul gastritelor, gastroduo- 
denitelor si ulcerelor gastroduodenale, 
utilizata In scopul reducerii secretiei gas- 
trice acide. - 

Sint cunoscute compozitii medicamen- 
toase utilizate in tratamentul ulcerelor 
gastroduodenale constitute din asocie- 
rea acetazolaminei cu citrat de sodiu sau 
potasiu, bicarbonat de sodiu si'sau po- 
tasiu, oxid de magneziu, hidroxid de a- 
luminiu sau asocierea etoxzolamidei cu 
sSruri de magneziu ale aminoacizilor a- 
lese dintre aspartat, glicinat sau gluta- 
mat de magneziu, citrat de sodiu si bi- 
carbonat de potasiu sau asocierea etox- 
zolamidei cu bicarbonat de potasiu, ci- 
trat de sodium, oxid de magneziu si hi- 
droxid de aluminiu. 

Dezavantajul acestor compozitii constS 
in aceea cS instalarea efectului terape- 
utic se face dup5 o perioada de latent^ 
de 3...S zile, cit si faptul ca pot apSrea 
si fenomene secundare cum ar fi : som- 
nolenta, obosealS sau parestezii ale ex- 
tremitatilor. 

Scopul prezentei inventii este de a ob- 
tine o compozitie medicamentoasa si- 
nergica pentru tratamentul gastritelor, 
gastroduodenitelor si ulcerelor gastrodu- 
odenale, prin reglarea motorie a secre- 
tiei gastrice. 

Problema pe care o rezolva invenfia 
este alegerea ingredientelor si a rapor- 
tului lor de asociere. 

. Compozitia. medicamentoasa, conform 
inventiei constS din aceea cS este con- 
stituitS dintr-un inhibitor de anhidraza" 
carbonica* si un p-blocant adrenergic a- 
les dintre propranolol atenolol, pindolol, 
timolol, oxprenolol, acebutolol sau me- 
toprolol intr-un raport in greutate intre 
inhibitorul de anhidraza carbonica si fi- 
-blocant de 1,37„..231. 

Se dau in continuare 28 exemplc de 
realizare a inventiei. 

Exemplul 1. Pentru obtinerea produsu- 
lui medicamentos se asociazS urm&toa- 
rele ingredinte (cantitatile sint exprima- 
te in mmoli) : 0,9 acetazolamidS, 0,3 bi- 
carbonat de sodiu, 0,7 bicarbonat de po- 
tasiu, 2,25 oxid de magneziu, 0,5 hi- 
droxid de aluminiu, 0,3 citrat de sodiu, 
0,15 propranolol. 

Raportul molar dintre inhibitorul sul- 
fonamide si p -blocantul adrenergic es- 
te 6. 

Exemplul 2. Pentru obtinerea produsu- 
lui medicamentos se asociaza urm&toa- 
rele ingrediente (cantitatile sint expri- 
mate in mmoli) : 1,62 acetazolamidS, 0,54 
bicarbonat de sodiu, 1,26 bicarbonat de 
potasiu, 4,05 oxid de magneziu, 0,9 hi- 
droxid de aluminiu, 0,54 citrat de sodiu, 



0,02 propranolol. Raportul molar dintre 
inhibitorul sulfonamidic si p -blocantul 
adrenergic este 8t. 
Exemplul 3. Pentru obtinerea produsu- 

5 lui medicamentos se asociaza urmatoa- 
rele ingrediente (cantitatile sint expri- 
mate in mmoli) : 0,37 etoxazolamida, 1,15 
bicarbonat de potasiu, 2,5 oxid.de mag- 
neziu, 0,625 hidroxid de aluminiu, 0,5 ci- 

10 trat de sodiu, 0,17 propranolol. Raportul 
molar dintre inhibitorul sulfonamidic si 
P -blocantul adrenergic este 2,18. 

Exemplul 4. Pentru obtinerea produsu- 
lyui medicamentos se asociazS urmStoa- 

15 rele ingrediente (cantitatile sint expri- 
mate in mmoli) : 0,666 etoxzolamida, 
2,07 bicarbonat de potasiu, 4,5 oxid de 
magneziu, 1,125 hidroxid de aluminiu, 
0,9 citrat de sodiu, 0,023 propranolol. Ra- 

20 portul molar dintre inhibitorul sulfon- 
amidic si £ -blocantul adrenergic este 
de 29. 

Exemplul 5. Pentru obtinerea produsu- 
lui medicamentos se asociaza* urmatoa- 

25 rele ingrediente (cantitatile sint expri- 
mate in mmoli) : 0,9 acetazolamidS, 0,3 
bicarbonat de* sodiu, 0,7 bicarbonat de 
potasiu, 2,25 oxid de magneziu, 0,5 hi- 
droxid de aluminiu, 0,3 citrat de sodiu. 

30 0,11 atenolol. Raportul molar dintre in- 
hibitorul sulfonamidic si 3 -blocantul a- 
drenergic este de 8,2. 

Exemplul 6. Pentru obtinerea produsu- 
lui medicamentos se asociaza urmStoa- 

35 rele ingrediente (cantitatile sint exprima- 
te in mmoli) : 1,62 acetazolamidS, 0,54 
bicarbonat de sodiu, 1,26 bicarbonat de 
potasiu, 4,05 oxid de magneziu, 0,9 hi- 
droxid de aluminiu, 0,54 citrat de sodiu, 

40 0,023 atenolol. Raportul molar dintre in- 
hibitorul sulfonamidic si {3 -blocantul a- 
drenergic este de 70,4. 

Exemplul 7. Pontru obtinerea produsu- 
lui medicamentos se asociazS urmatoa- 

45 rele ingrediente (cantitatile sint exprima- 
te in mmoli) : 0,37 etoxzolamidei, 1,15 bi- 
carbonat de potasiu, 2,5 oxid de magne- 
ziu, 0,625 hidroxid de aluminiu, 0,5 citrat 
de sodiu, 0,125 atenolol. Raportul mo- 

50 iar dintre inhibitorul sulfonamidic si 
p -blocantul adrenergic este de 2,9. 

Exemplul 9. Pentru obtinerea produsu- 
Iui medicamentos se asociaza urmcLtoa- 
rele. ingrediente (cantitatile sint expri- 

55 mate in mmoli) : 0,666 etoxzolamidS, 
2,07 bicarbonat de potasiu, 4,5 oxid de 
magneziu, 1,125 hidroxid de aluminiu, 
0,9 citrat de sodiu, 0,017 atenolol. Rapor- 
tul molar dintre inhibitorul sulfonamidic 

60 si (S -blocantul adrenergic este de 39,2. 

Exemplul 9. Pentru obtinerea produ- 
sului medicamentos se asociazS urmStoa- 
rele ingrediente (cantitatile sint exprima- 
te in mmoli) : 0,9 acetazolamida, 0,3 bi- 

65 carbonat de sodiu, 0,7 bicarbonat de po- 
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3. 

tasiu, 2,25 oxid de magneziu, 0,5 hi- 
droxid de aluminiu, 0,3 citrat de sodiu, 
0,03 pindolol. Raportul molar dintre in- 
hibitorul sulfonamidic si p -blocantul a- 
drenergic este de 30. 

Exemplul 10. Pentru obtinerea produ- 
sului medicamentos se asociaza urmS- 
toarele ingrediente (cantitatile sint expri- 
mate in mmoli) : 1,26 acetazolamida, 
0,54 bicarbonat de sodiu, 1,26 bicarbo- 
nat de potasiu, 4,05 oxid de magneziu, 
0,9 hidroxid de aluminiu, 0,54 citrat de 
sodiu, 0,01 pindolol. Raportul molar din- 
tre inhibitorul sulfonamidic si p -blo- 
cantul adrenergic este de 162. 

Exemplul 11. Pentru obtinerea produ- 
sului medicamentos se asociaza urma- 
toarele ingrediente (cantitatile sint ex- 
primate in mmoli) : 0,37 etoxzolamida, 
1,15 bicarbonat de potasiu, 2,5 oxid de 
magneziu, 0,625 hidroxid de aluminiu, 
0,5 citrat de sodiu, 0,028 pindolol. Rapor- 
tul molar dintre inhibitorul sulfonami- 
dic si (-'-blocantul adrenergic estedel3,2. 

Exemplul 12. Pentru obtinerea produ- 
sului medicamentos se asociaza urmS- 
toarele ingrediente {cantitatile sint ex- 
primate in mmoli) : 0,666 etoxzolamida, 
2,07 bicarbonat de potasiu, 4,5 oxid de 
magneziu, 1,125 hidroxid de aluminiu, 
0,9 ""citrat de sodiu, 0,007 pindolol. Ra- 
portul molar dintre- inhibitorul sulfon- 
amidic si p -blocantul adrenergic este 
de 95,1. 

Exemplul 13. Pentru obtinerea produ- 
sului medicamentos se asociaza urma- 
toarele ingrediente (cantitStile sint ex- 
primale in mmoli) : 0,9 acetazolamida, 
0,3 bicarbonat de sodiu, 0,7 bicarbonat 
de potasiu, 2,25 oxid de magneziu, 0,5 
hidroxid de aluminiu, 0,3 citrat de sodiu, 
0.023 timolul. Raportul molar dintre in- 
hibitorul sulfonamidic si 3 -blocantul a- 
drenergic este de 39,1. 

Exemplul 14. Pentru obtinerea produ- 
sului medicamentos se asociaza urma- 
toerele ingrediente (cantitatile sint ex- 
primate in mmoli): 1,62 acetazolamida, 
0,54 bicarbonat de sodiu, 1,26 bicarbo- 
nat dc potasiu, 4,05 oxid de magneziu, 
0,9 hidroxid de aluminiu, 0,54 citrat de 
sodiu, 0,007 timolul. Raportul molar din- 
tre inhibitorul sulfonamidic si p -blocan- 
tul adrenergic este de 231. 

Exemplul 15. Pentru obtinerea produ- 
sului medicamentos se asociaza urma. 
toarele ingrediente (cantitatile sint ex- 
primate in mmoli) : 0,37 etoxzolamida, 
1,15 bicarbonat de potasiu, 2,5 oxid de 
magneziu, 0,625 hidroxid de aluminiu, 
0,5 citrat de sodiu, 0,017 timolul. Rapor- 



tul molar dintre inhibitorul sulfonamidic 
si p -blocantul adrenergic este de 21,8. 

Exemplul 16. Pentru obtinerea produ- 
sului medicamentos se asociazS urmS- 

5 toarele ingrediente (cantitatile sint ex- 
primate in mmoli) : 0,666 etoxzolamida, 
2,07 bicarbonat de potasiu, 4,5 oxid de 
magneziu 1,125 hidroxid de aluminiu, 0,9 
citrat de sodiu, 0,003 timolul. Raportul 
10 molar dintre inhibitorul sulfonamidic si 
p -blocantul adrenergic este de 222. 

Exemplul 17. Pentru obtinerea produ- 
sului medicamentos se asociaza urmS- 
toarele ingrediente (cantitatile sint ex- 
35 primate in mmoli) : 0,9 acetazolamida, 
0,3 bicarbonat de sodiu, 0,7 bicarbonat 
de potasiu, 2,25 oxid de magneziu, 0,5 
hidroxid de aluminiu, 0,3 citrat de so- 
diu, 0,057 oxprenolul. Raportul molar din- 
tre inhibitorul sulfonamidic si {:' -blocan- 
tul adrenergic este de 15,8. 

Exemplul 18. Pentru obtinerea produ- 
sului medicamentos se asociaza" urmS- 
toarele ingredinte (cantitatile sint ex- 
20 primate in mmoli) : 1,26 acetazolamida, 
0,54 bicarbonat de sodiu, 1,26 bicarbonat 
de potasiu, 4,01 oxid de magneziu, 0,9 
hidroxid de aluminiu, 0,54 citrat de so- 
diu, 0,015 oxprenolol. Raportul molar 

0 dintre inhibitorul sulfonamidic si /--blo- 
cantul adrenergic este de 108. 

Exemplul 19. Pentru obtinerea produ- 
sului medicamentos se asociazS urma- 
3 toarele ingrediente (cantitatile sint ex- 

'* primate in mmoli) : 0,37 etoxzolamidS, 
1,15 bicarbonat de potasiu, 2,5 oxid de 
magneziu, 0,625 hidroxid de aluminiu, 
0,5 citrat de sodiu, 0,063 oxprenolol. Ra- 

40 portul molar dintre inhibitorul sulfonami- 
dic si p -blocantul adrenergic este de 5,8. 

Exemplul 20. Pentru obtinerea produ- 
sului medicamentos se asociaza urmS- 

45 toarele ingrediente (cantitatile sint ex- 
primate in mmoli) : 0,666 etoxzolamida, 
2,07 bicarbonat de potasiu, 4,5 oxid de 
magneziu, 1,125 hidroxid de aluminiu, 

50 0,9 citrat de sodiu, 0,017 oxprenolol. Ra- 
portul molar dintre inhibitorul sulfona- 
midic si p -blocantul adrenergic este de 
39,2. 

rr Exemplul 21. Pentru obtinerea produ- 
sului medicamentos se asociaza urma- 
toarele ingrediente (cantitatile sint ex- 
primate in mmoli) : 0,9 acetazolamida, 
0,3 bicarbonat de sodiu, 0,7 bicarbonat 

00 de potasiu, 2,25 oxid de magneziu, 0,5 
hidroxid de aluminiu, 0,3 citrat de sodiu, 
0,32 acebutolol. Raportul molar dintre 
inhibitorul sulfonamidic si p -blocantul 

65 adrenergic este de 2,8. 



Exemplul 22. Pentru obtinerea produ- 
sului medicamentos se asociaza urmS- 
toarele ingrediente (cantitatile sint ex- 
primate in mmoli) : 1,62 acetazolamida, 
0,54 bicarbonat de sodiu, 1,26 bicarbonat 
de potasium, 4,05 oxid de magneziu, 0,9 
hidroxid de aluminiu, 0,54 citrat de so- 
diu, 0,18 acebutolol. Raportul molar din- 
tre inhibitorul sulfonamide si p-blocan- 
tul adrenergic este 9. 

Exemplul 23. Pentru obtinerea produ- 
sului medicamentos se asociaza" urmS- 
toareie ingrediente (cantitatile sint ex- 
primate in mmoli) : 0,37 etoxzolamida, 
1,15 bicarbonat de potasiu, 2,5 oxid de 
magneziu, 0,625 hidroxid de aluminiu, 
0,5 citrat de sodiu, 0,27 acebutolol. Ra- 
portul molar dintre inhibitorul sulfona- 
mide si p-blocantul adrenergic este 1,37. 

Exemplul 24. Pentru obtinerea produ- 
sului medicamentos se asociaza urm&- 
toarele ingrediente (cantitatile sint ex- 
primate in mmoli) : 0,666 etoxzolamida, 
2,07 bicarbonat de potasiu, 4,5 oxid de 
magneziu, 1,125 hidroxid de aluminiu, 0,9 
citrat de sodiu, 0,18 acebutolol Rapor- 
tul molar dintre inhibitorul sulfonami- 
dic si p-blocantul adrenergic este 3,7. 

Exemplul 25. Pentru obtinerea produ- 
sului medicamentos se asociaza' urmu- 
toarele ingrediente (cantitatile sin.t ex- 
primate in mmoli) : 0,9 acetazoladima, 
0,3 bicarbonat de sodiu, 0,7 bicarbonat 
de potasiu, 2,25 oxid de magneziu, 0,5 
hidroxid de aluminiu, 0,3 citrat de so- 
diu, 0,12 metoprolol; Raportul molar din- 
tre inhibitorul sulfonamidic si p -blocan- 
tul tidrenergic este 7,5. 

Exemplul 26. Pentru obtinerea produ- 
sulul medicamentos se asociaza urmS- 
loaroh; ingrediente (cantitatile sint ex- 
prlmnlo In ntmoli) : 1,62 acetazolamida, 
0,54 blc/irlnnat dc sodiu, 1,26 bicarbo- 
mihtnpotflslu, 4,(\5 oxid de magneziu, 
0i9 hidroxid do aluminiu, 0,54 citrat de 
WHllU, 0.034 mt?(oprolol. Raportul molar 
dlulTM lilhlblloiul suilo. witnulic '{> -b\o- 

Mttt|>iol 27, PtMitru oljliu«i\!ii produ- 

^ IfiyrtHlimiW (i*nnlU<Milo sint ex- 
i 0.-17 t'toxzoliimidti, 
itv^ |'H»lrt»Ui. 2.5 oxid de 
1 Ijliil o> t <t < li) n 1 u m 1 n i u , 

hftihfhltorul Milfono- 
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midic si £ -blocantul adrenergic este de 
2,8. 

Exemplul 28. Pentru obtinerea produ- 
sului medicamentos s-e asociaz& urma- 
toarele ingrediente (cantitatile sint ex- 
primate in mmoli) : 0,665 etoxzolamida. 
2,07 bicarbonat de potasiu, 4,5 oxid de 
magneziu, 1,125 hidroxid de aluminiu, 
0,9 citrat de sodiu, 0,03 metoprolol.. Ra- 
portul molar dintre inhibitorul sulfona- 
midic si /?-blocantul adrenergic este 22,2, 

Anhidraza carbonic^ reprezita o eta- 
pa" csentiala determinants de vitezci in 
procesul secretiei gastrice acide. Inhi- 
bitia ei cu diversi inhibitori conduce la 
scSderea productiei de acid clorhidric, 
creind astfel condi£iile necesare rege- 
ner5rii mucoasai gastroduodenale afec- 
tata de agresiunea clorhidropepticS. 

Procesul de secretie gastrica acida care 
co desfSsoara" la nivelul glandelor gastrice 
din zona fundica a mucoasei gastrice re 
realizeaza sub controlul unui complex de 
factori neurohormonali $i alimcntan, 
Producerea acidului clorhidric so desfa- 
soara la nivelul celulelor parietale, fac- 
torii de stimulare principali fiind repre- 
zentati de gastrina, acetilcolina si hista- 
mina. Pentru acesti secretagogi s-au pos- 
tulat si identificat receptori specifici la 
nivelul celulei parietale. 

Stimularea adrenergica (adrenaline, no- 
radrenalina, isoprenalina etc.) a fost 
postulata a se desf8$ura la nivelul unor 
receptori specifici, grefatf pe celula pa- 
rietaia, dar existenta si identificarea u- 
nor asemenea receptori nu a fost de- 
monstrata experimental. 

In present receptorii adrenergici, de- 
finiti anatomic, si farmacologic, se im- 
part in receptori alia si beta dupa cum 
. raspunsul fata de o serie do agonis^i 
prezinta succesiunea adrenalina — nor- 
adrenaline* — isoproterenol (isoprenali- 
u g) _ receptori alfa — respectiv (isopro- 
terenol) — noradrenaline — adrenalina 
— receptori beta. 

Studiite in vitro, legate de influenta 
agonistilor adrenergici asupra activitatii 
anhidrazei carbonicc purificate din he- 
matii si din mucoasa gastrica umana, au 
evidential in primul rind o puternica ac- 
tiune activatoare a isoprenclinei asupra 
activitatii enzimei, iar in al doilea rind, 
un comportament de receptor befa-adre- 
nergic (tabelul 1). 
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7 . 8 

Tabelul 1 

Efcctul agoni&ilar adrenergici asupra activita^ii anhidrazei carbonlce purificate, din hematii 

$i din mucoasa gastricH umana (MG) 



Concentratfa 
(M) 


Isoprenalina 
AC pura Hematii MG 


Orcipre- 
nalinii 


Adrena- 
lina 


Noradre- 
naline 


AC pur3 


AC pura 


AC pur5 


0 


20-50 


2572 


1,96 


2088 


2060 


2094 


10- 8 


2040 


2680 


1,5*0 


2047 


2040 


2136 


10- 7 


2125 


26G2 


1,95 


2033 


2081 






2168 


2736 


1,96 


2047 


2109 




10- 5 


2416 


2699 


1,96 


2518 


2225 


2122 


io- 4 


3076 


3051 


2,46 


3295 


2181 


2136 


2-10- 4 






2,81 




2255 




2 -10-* 










2428 




4- 10-* 










2562 




5-10- 4 






3,33 




2528 




1-10- 3 4083 




4558 


4,12 






2164 


2-10- 3 5425 




7358 


5,73 









Studiul influen|ei unor be/a-blocanti 
adrenergici ca : propranolol, timolol, ox- 
prenolol, pindolol, atenolol, metaprolol 
sau practolol, au evidentfat o puternicS. 



actfune inhibitoare asupra activitatii an- 
hidrazei carbonice purificate din hema- 
tii sau din mucoasa gastrica umana* (ta- 
belul 2). 
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In vivo, administrarea unor befa-blo- 
canti adrenergics la pacientf cu afecti- 
uni gastroduodenale realizeazS reduced 



modeste atit ale parametrilor secretiei 
gastrice acide, cit si ale activity an- 
hidrazei carbonice (tabelul 3). 



Tabelul 3 

Influenza unor beta-blocan^i adrenergici asupra producerii addului clorhtdric $i activitipii 
anhidrazei carbonice (AC) din mxicoasa gastricS (MG) ?i hematii (H) la pacienpi cu ulcere 

duodenaie, dupa 3 zile de administrare 



Betc-blocant 


Nr. 
cazuri 


Doza 
mg/zi 


Debit H+ 
mEq/h 


AC 

MG 


Hematii 


Lot martor 


29 




9,87±2,71 


1,87±0,13 


2876+139 


Propranolol 


20 


3X20 


7.27+.3.C2 


1,62±0.35 


25H±2/5 


Pindolol 


20 


3X10 


7,98±1,17 


lj"0±0,31 


2590dbH3 


Practolol 


20 


3X200 


C,89±l,65 


3,58+0,39 


2476±326 


Oxprenolol 


20 


3X20 


7,14±0,98 


1,67+_0,19 . 


2623±170 


Metoprolol 


20 


3X10 


6,97±1,82 


1.76±0,27 


2768^123 


Atenolol 


20 


3X10 - 


7,45±1,63 


1 ( 79±0,33 


2796±273 


Timolol 


20 


3X20 


7,I6±2,08 


l t 71±0,29 


2783±315 



Studiul in viiio al interactiunii ago- 
nistilor adrenergici si acetazolamid3, in- 
hibitor specific al anhidrazei carbonice 
actionind la nivelul situsului activ prin 
chelatarea ionului de zinc, demonstrea- 



zS existenja unui antagonism necompe- 
titiv, eyidentiind astfel faptul cS agonis- 
tii adrenergic! nu actioneazS la nivelul 
atomului de zinc. 



Tabelul 4 

Jntcrccfiuneo agoniftilor adrenergici cu acetazolamtda asupra activitatii 
anhidrazei carbonice purificate 



Conccntratia 
(M) 


Acctazol- 
amida 


Izoprena- 
lina 


Izoprenali- 
na +■ Aceta- 
zolamida 
lHM 


Izoprenali- 
na + Aceta- 
zolamida 
10- T M 


Izoprenali- 
na + Aceta- 
zolamida 
10- 4 M 


0 


20C1 


2047 


2020 


2000 


2040 


10-9 


2047 


2131* 


1754 


631 


536 


30— 8 


1742 


2389 


1851 


660 


552 


io- 7 


608 


21G9 


1851 


66C 


552 


io- 6 


563 


2264 


1839 


702 


602 


ID- 5 


557 


2372 


1876 


804 


643 


10 _4 


514 


2814 


2047 


893 


696 . 


10-3 


493 


3940 


2776 


1656 


994 



Studiul in vitro al interactiunii ago- 
nistilor adrenergici cu histamina, un ac- 
tivator puternic al anhidrazei carbonice, 



evidentiaza existenta unui sinergism ne- 
competitiv (tabelul 5). 



1 ■} 



/nteracftunea agonistilor adrenergici cu histamine asupra activitdpii 



Tabelul 5 



Concentratta 
(M) 


Histamine 


Izoprena- 
lina 


Hist, -r Izop. 
10-%1 


Hist. + Izop. 
10- 5 M 


Hist, -f Izop. 
10- 'M 


io- 9 


1993 


1993 


2020 


2006 


2020 




2191 


— 


2104 


23G1 


3237 


10- 7 












10-* 


2377 


2147 


2377 


2361 


3372 


io- s 


2510 


2377 


2546 


2528 


3575 


io- 4 


2690 


2904 


2785 


2617 


3655 


io- 3 


2824 




2925 


3184 


3794 


io- 2 


3910 




3822 


4156 


4494 



Studiul in vitro al interactiuni beta- 
-blocantilor adrenergic! asupra activitS- 
tii anhidrazei carbonice evidentfaza exis- 
tenta unui sinergism hecompelitiv cu a- 



teiazuiaunua vj, - — - — n - 

nism necompetitiv cu histamina {tabe- 
lul 7) $i a unui antagonism competitiv 
cu isoprenalina (tabelul 8). 

Tabelul $ 



Interacflunea unor beta-blocanpi adrenergici cuacetazolamida asupra 
s*~+u,4tXHi nnh.iAm.zzt carbonice vurilicate 



Concentratfa 
(M) 


Propranolol 


Acetazol- 
amida 


Propran. + 
Acetazol. 
10-* M 


Propran. + 
Acetazol. 
10-7 M 


Propran. -f- 
Acetazol. 
10-* M 


0 


2068 


2081 








lO-^M 




.1833 








10- 7 M 




875 








10-^M 




445 








lO^M 


1657 




1517 


755 


214 


2 10- 4 M 


1417 




1164 


425 


0 


3-10-*M 


1139 




938 


300 


0 


3-30*10-«M 


953 




807 


243 


0 



Tabelul 7 



Interacfiunea unor beta-blocanpi adrenergici cu histamina asupra 
activit&tit anhidrazei carbonice purificate 



Concen- 
tratfa (M) 



Atenolol 



Propa- 
noic 



Histami- 
ne 



Hist. + 
Propran. 
2 -10-* 



Hist. 



Hist. -f 
Aten. 
10-3 



0 

io-* 

10- 7 

io-* 

10- s 

10-* 

2-10- 4 

10- 3 

IO- 2 



2074 
-2173 
2088 
2102 
2088 
1954 

1733 



1967 



2511 



1440 



1980 
2288 
2303 
2511 
2720 
2372 

3010 
3972 



1993 
1759 
1724 
1747 
2033 
2101 

2334 
3389 



2102 
2246 
2417 
2656 
2843 
2962 

3110 
4153 



2074 
1710 
1906 
2022 
2140 
2104 

2246 
3557 



vim 
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Tabelul 8 



Intaractiunea unor beta-Mocanf-i cdrcnergici cu isoprenclina asupra activita^ii 

carbonice pure 



(M) j 

i 


I 

Atenolol ; 


1 

lzoprenalina* | 

! 
i 

t 


a it X 

OrciprenaHna 


Atenolol-f- 
-{-Izoprenalina 


Atenololf 
-rOrciprenallnft 


0 


2000 




2054 


2040 


2040 


10 0 


*>i 


2125 


2068 


2153 


2168 


io- 7 


2082 


2110 


2197 


2197 


2139 


10-* 


1946 


2227 


2242 


2002 


2160 


10 - s 


1920 


2400 


2351 


2082 


2242 


10-* 


1882 


2348 


2809 


2432 


2569 


i.eao- 4 






2929 




2096 


io- 3 


1633 


4000 




307C 




4-10" 3 


669 











Tabelul 8 (continuare) 



Concentrate j 
(M) ! 


! 

Atenolol j 

1 


Izoprenalinfi 


Izoprenalin5+ J 
+ Atenolol 5-10- 4 M | 


Izoprenalin3H- 
-f Atenolol 8-10'M 


0 


3492 


3416 


3469 


3492 


10— 11 


3378 


3708 


2716 


2475 


io- 7 


3492 


3733 


2826 


2593. 


io-* 


3539 


3663 


2845 


2593 


io- 5 


3635 


3912 


2921 


2864 


io- 4 


3635 


4073 


3446 


3039 


o]0~ 4 


2735 








8-10- 4 


242G 








10 -3 


2064 


, 5860 


4938 


4575 


2.3G ■ 10- 3 




6619 


6044 


59U 



Aceste rezultate evident aza* faptul ca 
anhidraza carbonica prezinta comporta- 
ment de receptor beta - adrenergic §i ar 
putea reprezenta sediul de legare a ago- 
ni$tilor adrenergici pentru efectele lor de 
.secretagogi ai secrefiei gastrice acide. 



Administrarea asociata in vivo de in- 
hibitor! ai anhidrazei carbonice §i beta - 
- blocan^i adrenergici, la pacienti cu a- 
fectiuni gastroduodenale, conduce la ob- 
tinerea unor efecte terapeutice (reducerea 
parametrilor secretori) $i la vindecarea 
cu doze reduse de inhibitori (tabelul 9). 
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Efectul asocierli beta-blocanti adrenergtci cu acetazoiamidd sau etoxzolamida 
metrilor secrefiei gastricc acide la paclcntii cu ulcere dtxot^uate da pa 3 zile de 



Tabelul 9 

asupra para- 
tratament 



I 

Denumirea 


Nr. 
cazuri 


i 


Debit, 
:nEc/h 


mEq/1 


Volum, 
ml/h 


Lot martor 


■ 

20 




" ( G7^2,* 1 




1 904-*>7 


Acetazolamida 


20 


3X600 






a i „i_o ( 


Etoxzolamida 


20 


3X100 


3.S7±0,03 


37±17 


105±2B 


Propranolol 


20 


3X200 


7.27il,iJ2 


Gl±21 


119±31 


Practolol 


20 


3X200 


ii,t':D±2,ej 


D7 + 2C 


120±22 


Pindolol 


20 


3X10 


7.00j. : 2,17 


(Sa±22 


115±17 




20 


3X600 


! ,21)4.0,4 


27x5 


70+13 


Propranolol 




3X20 








Acetazolamida-f- 
-}- Practolol 


20 


3X600 


0.87x0,12 


19±4 


46±15 


Acotazolamitbl 


20 


3X600 


0,C2±O,3l 


21±0 


29±17 


Pindolol 




3X10 








Elox. T -olamid5-j- 
-j -Propranolol 


20 


3X100 
3X20 


1,12±0,27 


29±7 


43±11 


Etoxozolamida-J- 
4-Practolol 


20 


3X100 - 
3X200 


0,47+0,09 


17±fi 


27±14 


Etoxzolamid5 f 
•!- Pindolol 


20 


3X100 
3X10 


0,71±0,17 


24±3 


29±7 



Compozitia, conform inventiei, prezin- 
tu urmatoarele avantaje : 

— conduce la reducerea dozei efici- 
ente de inhibitor sulfonamidic cu 10 §i 
50% f 

— este bine suportaUl de organism si 
nu da efecte secundare. 

Revendicari 

1. Compozitie medicamentoasa" siner- 
gica" pentru tratamentul gastritelor, gas- 
troduodenitelor §i ulcerelor gastroduode- 
nale continind un inhibitor de anhidra- 
za carbonica ales dintre acetazolamidS 
de sodiu, bicarbonat de potasiu, oxid de 
sau etoxzolamida asocial cu bicarbonat 
de sodiu, bicarbonat de potasiu, oxid de 
magneziu, hidroxid de aluminiu si ci- 
trat de sodiu, caracterizatS prin aceea 
ca, in vederea obtinerii unor efecte te- 
rapeutice, superioare si a reducerii do- 
zei de inhibitor de anhidraza contine pe 
HngS inhibitorul de anhidrazS carbonic^ 
si un j2 -blocant adrenergic ales dintre 
propranolol, atenolol, pindolol, timo- 
lol, oxprenolol, acebutolol sau meto- 
prolol intr-un raport in greutate, intre 



10 



15 



20 



25 



inhibitorulde anhidraza' carbonica si £ - 
-blocant, de 1,37.. .231. 

2* Compozitie medicamcntoasa, con- 
form revendicarii i, caracterizata prin a- 
ceea c5 in cazul utilizurii ca inhibitor 
de anhidraza carbonica a acetazolami- 
nei ?i ca fi -blocant adrenergic a pro- 
pranolului, raportul in greutate intro a- 
cestea este 6.. ,81, 

3. Compozitie medicamentoasH con- 
form revendicarii 1, caracterizata prin 
accea ca in cazul utilizarii ca inhibitor 
de anhidraza carbonic^ a etoxzolami- 
dei si ca 0 -blocant adrenergic a proprano* 
lolului, raportul in greutate intre aces- 
tea este 2,10..,29. 

4. Compozitie medicamentoasli, con- 
form revendicarii 1, caracterizata prin 
aceea ca in cazul utilizarii, ca inhibitor 
de anhidraza carbonica a acetazolamidei 
$i ca p-bloc.aut al etanolului, raportul In 
greutate intre acestea este 8,2...70,4. 

5. Compozitie medicamentoasa, con- 
form revendicarii 1, caracterizata prin 
aceea ca, in cazul u'dlizarii ca inhibitor 
de anhidraza carbonica a etoxzolamidei 
§i ca p -blocant a atenolului, raportul in 
greutate intre acestea este 2,9.. .39,2. 
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6. Compozitie medicamentoasn, con- 
form revendicSrii 1, caracterizata pria 
oceea ca, in cazul utilizUrii ca inhibitor 
de anhidraza ca-rbonica* a acetazolamidei 
si ca p -blocant a pindolului, raportul in 
greutate intre acestea este 30... 126. 

7. Compozitie medicamentoasa, con- 
form revendicarii 1, caracterizata prin 
aceea ca, in cazul utilizarii ca inhibitor 
de anhidrazS carbonica a etoxzolamidei 
si ca p -blocant a pindolului, raportul in 
greutate intre acestea este 13,2.. .95,1. 

8. Compozitie medicamentoasa\ con- 
form revendicarii 1, caracterizata prin 
aceea ca, in cazul utilizarii ca inhibitor 
de anhidraza carbonica" a acetazolamidei 
5i ca p -blocant a timolului, raportul in 
greutate intre acestea este 39,1. ..233. 

9. Compozitie medicamentoasa, con- 
form revendicarii 1, caracterizata prin 
aceea ca, in cazul utilizarii ca inhibitor 
de anhidraza carbonica" a eloxzolamidei 
si ca p -blocant a timolului, raportul in 
greutate intre acestea este 21.8...222. 

10. Compozitie medicamentoasa, con- 
form revendicarii 1, caracterizata prin 
aceea ea, in cazul utilizarii ca inhibitor 
cle anhidraza carbonica a acetazolamidei 
si ca p -blocant a oxprenolului, raportul 
in greutate intre acestea este 15,8... 108. 

11. Compozitie nicdicamenloasil, con- 
form rovemlidirii 1, caracterizata prin 
aceea ca, in cazul utilizarii ca inhibitor 



10 



15 



20 



25 



30 
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de anhidraz§ carbonica a etoxzolamidei 
si ca p -blocant a oxprenolului, raportul 
in greutate intre acestea este 5,8.,.39,2 

12. Compozitie medicamentoasa, con- 
form revendicarii 1, caracterizata prin 
aceea ca, in cazul utilizarii ca inhibitor 
de anhidraza caTbonica a acetazolamidei 
si ca p -blocant a acebutolului, raportul 
in greutate intre acestea este 2,8.. .9,0. 

13. Compozitie medicamentoasa, con- 
form revendicarii 1, caracterizata prin 
aceea ca, in cazul utilizarii ca inhibitor 
de anhidraza carbonicS a etoxzolamidei 
si ca p -blocant a acebutolului, raportul 
in greutate intre acestea este 1,37...3,7. 

14. Compozitie medicamentoasa, con- 
form revendicarii 1, caracterizata prin 
aceea c5, in cazul utilizarii ca inhibitor 
de anhidraza carbonica a acetazolamidei 
si ca p -blocant a metoprololului, rapor- 
tul in greutate intre acestea este 7,5... 
47,6. 

15. Compozitie medicamentoasS, con- 
form revendicarii 1, caracterizata prin 
aceea ca, in cazul utilizarii ca inhibitor 
de anhidraza carbonica a etoxzolamidei 
si ca p -blocant a metoprololului, rapor- 
tul in greutate intre acestea este 2,8... 
22,2. 

(56) Referinte bibliografice 
Urevete, R.S.R., nr. 65972; 82715; 65969 
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